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I. INTRODUCTION
This report describes the results obtained in the period
from May 15, 1984 to May 14, 1985 for the research program
supported by NASA under Grant No. NAGW-319. This research
program is to measure the photoabsorption and photodissociation
cross sections of molecu les and radicals important in the
interstellar medium. These data are currently needed for
understanding the formation and destruction processes of these
molecules and radicals in the interstellar medium.
II. RESEARCH ACCOMPLISHED
In this research program, we have measured the
photoabsorption and photodissociation cross sections of several
interstellar molecules and radicals in the 105-210 nm .region.
The research results accomplished during this funding period are
briefly described below.
A. Photoabsorotion Cross Section of OD
The OD radical is very similar to the most abundant
interstellar radical OH in both physical and chemical nature.
The photodissociation rate of OD by the interstellar radiation
field is thus interested in understanding the isctope effect of
the interstellar chemistry. We have measured the photoabsorption
cross sections of OD in the 115-180 nm region in the current
funding period. The results are summarized in a paper published
it the Journal of Chemical Physics which is attached as Appendix
A.
The photoabsorption cross sections are used to calculate the
3
I
I
I
^I
^!	 J
4
Tphotodissociation rate of OD by the interstellar radiation field.
The results are summarized in a paper published in
	
the
-	 Astrophysical Journal that is attached as Appendix B.
S. Photoabsorption Cross Section of CK
The CN radical is quite abundant in the interstellar medium,
4
whose destruction is mainly through the photodissociation
process.	 We have investigated the photoabsorption of CN in the
115-200 nm region in the current funding period. 	 The absorption
cross section is so small that only an upper limit
	 is
established.	 The upper limit for the photodissociation of CN by
the interstellar radiation field in the 115-190 nm region is
fib
raj. 2x10-10 s- 1 .	 This upper limit has been used by Dr. Steven
.lit Federman at the Jet PropuloJon Laboratory to confirm his analysis
^	 of field observation (private communication 1984). 	 Our results
are summarized in a paper attached as Appendix B.
C. Photoabsor ption and Photodissociation of HC1
The cross sections for the photoabsorption and fluorescence
of HC1 have been measured in the 105-200 nm region using
synchrotron radiation as a light source.	 The results are
summarized in a paper attached as Appendix C. In the present
results, we find that the absorption cross sections at the peaks
of some absorption bands are quite high so that the light source
intensity may be totally attenuated at the gas pressures we used.
This will make the measured photoabsorption cross sections appear
low.	 We will confirm the measurement in the next synchrotron
radiation experiment.
4
D. Photoabeorntion and Photodisaociatiian Cross Sections of CHaOH
The photoebsorption and fluorescence cross sections of
methanol vapor were measured in the 106-198 nm region. Weak
structures were observed in the 110-140 nm region and were
classified into three Rydberg series. The fluorescence cross
section was used to infer the photodissociation cross section
Of CH30H that is useful for calculating the photodissociation
rate of CH30H by the interstellar radiation field. This work has
i
been summarized in a paper attached as Appendix D, which is
accepted for publication in Chemical Physics.
	
III. Publications and Presentations Resulting from this Research 	 1
Program
	
The cumulative publications and presentations obtained from	 I'
this research program are listed as follows.
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